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kidney1. Introduction
In 1977, Birt, Hogg, and Dube' described a pedigree in which
several family members had skin lesions, consisting of cutaneous
hair follicle tumors (ﬁbrofolliculomas).1 The BHD syndrome is
currently deﬁned as an autosomal dominant condition, caused by
germline mutations in the FLCN (folliculin) gene, and characterized
by skin ﬁbrofolliculomas, multiple lung cysts, spontaneous pneu-
mothorax, and renal cancer. Imaging examinations are helpful in
the diagnosis of Birt-Hogg-Dube' syndrome.
2. Case Report
A45-year-oldmanpreviously diagnosed as a carrier of hepatitis B
virus visited a hospital for clinical follow up, where a sonography of
the abdomenwas performed and bilateral renal tumors were found
incidentally. He then came to the Outpatient Department of our
hospital for second opinion, andwas admitted for further evaluation
and management. After admission, physical examination revealed
several papules over the face. Laboratory examination results were
normal except forhigh serumcalcium levels (12.9mg/dL). Computed
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medial portion of the upper pole of the left kidney, and in the lower
pole of the right kidney. Renal cell carcinomas in bilateral kidneys
were suspected (Fig. 1). A CT of the chest revealed lung cysts in
bilateral lungs and spontaneous pneumothorax in the right lung
(Fig. 2). Right chest intubation was performed. Open left partial ne-
phrectomy was also performed. A pathological report revealed
chromophobe-type renal cell carcinoma in the lower pole and the
upper pole of the left kidney (PT1a). Diagnosis of the
BirteHoggeDube (BHD) syndrome was made. Postoperative left
renal infarct was found, and the patient received an intra-arterial
injection of urokinase. The patient was discharged in a stable con-
dition. The outpatient department follow up was recommended.
3. Discussion
In 1977, Birt, Hogg, and Dube described a pedigree in which
several family members had skin lesions, consisting of cutaneous
hair follicle tumors (ﬁbrofolliculomas).1 The BHD syndrome is
currently deﬁned as an autosomal dominant condition, caused by
germline mutations in the FLCN (folliculin) gene, and characterized
by skin ﬁbrofolliculomas, multiple lung cysts, spontaneous pneu-
mothorax, and renal cancer.
In2001, aBHD-associatedgene locuswas localized tochromosome
17p11.2 by linkage analysis.2e4 Subsequently, truncating germline
mutationswere identiﬁed in anovel gene, the FLCN(BHD) gene,which
codes for a protein of unknown function called folliculin (FLCN).4
Skin lesions appear as multiple small, white, smooth, dome-
shaped papules on the face, mainly on the nose and cheeks after
the age of 20. Histologically, the skin lesions are benign hair follicle
tumors designated as ﬁbrofolliculoma.
The most threatening aspect of BHD is renal cancer. The mean
age of renal cancer occurrence is 50.4 years (range, 31e74 years).5,6
The earliest age at which renal cancer was reported in a BHD pa-
tient was 20 years.7 The most common subtype of renal cancer is
chromophobe renal cell carcinoma, followed by a mixed chromo-
phobe and oncocytoma.5,6,8,9 Other histologic subtypes of renal cell
carcinoma and oncocytomas can also occur.5,6,8,9 Renal cancer is
multifocal or bilateral in more than half of the patients with BHD.5,6
More than 80% of adult patients with BHD have multiple lung
cysts often located in the basal lung regions on CT examination ofan LLC. Open access under CC BY-NC-ND license.
Fig. 1. Axial contrast-enhanced computed tomography shows a small contrast-enhanced tumor in the (A) anteromedial portion of the upper pole of the left kidney, anterolateral
portion of the lower pole of the left kidney and (B) in the posterior portion of the lower pole of the right kidney. A tiny cyst is seen in the posterior portion of the lower pole of the
left kidney (B).
Fig. 2. Axial computed tomography of the chest shows (A) lung cysts in the basal segment of the lower lobe of bilateral lungs and (B) pneumothorax in the right upper lung.
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creases in patients with BHD. Smoking is an important risk factor
for spontaneous pneumothorax.11,12
Diagnosis is made based on the appearance of skin lesion, renal
cancer, lung cysts, and spontaneous pneumothorax. Genetic test for
FLCN germline mutations and pedigree analysis is recommended.
Skin lesions can be treated by cautery treatment, curettage, or
laser ablation. Treatment of renal cancer includes open or laparo-
scopic partial nephrectomy and cryoablation. Spontaneous pneu-
mothorax is treated by chest intubation.Conﬂicts of interest
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